The aim of this pilot study was to evaluate patients' self-reported attitudes towards medication-related factors known to impair adherence and to assess their prevalence in ambulatory care as an essential prerequisite to improve patient adherence. Methods: We conducted a face-to-face interview with 110 primary care patients maintained on at least one drug. For each drug, the patient was asked to specify medication-related factors of interest, ie, dosage form, dosage interval, required relationship with food intake, and the planned time of day for intake, and to rate the individual relevance of each prevalent parameter on a three-point Likert scale (discriminating between prefer, neutral, and dislike). Results: Tablets with a once-daily dosage frequency were the most preferred dosage form, with a high prevalence in the ambulatory setting. Drug intake in the morning and evening were most preferred, and drug intake at noon was least preferred, but also had a low prevalence in contrast with drug intake independent of meals that was most preferred. Interestingly, only one quarter (26.4%) of all the patients were able to indicate clear preferences or dislikes. Conclusion: When patients are asked to specify their preferences for relevant medication regimen characteristics, they clearly indicated regimens that have been associated with better adherence in earlier studies. Therefore, our results suggest that adaptation of drug regimens to individual preferences might be a promising strategy to improve adherence. Because the German health care system may differ from other systems in relevant aspects, our findings should be confirmed by evaluation of patient preferences in other health care systems. Once generalizability of the study results is shown, these findings could be a promising basis upon which to promote patient adherence right from the beginning of drug therapy.
Introduction
Patient adherence with drug treatment is an important predictor of the success of drug therapy. [1] [2] [3] However, a multitude of factors related to the patient, medication, disease (eg, symptomatology), provider (eg, patient-provider relationship), and health care system (eg, copayment) may impair adherence and consequently impact successful drug treatment. 4, 5 Patient-related factors reducing adherence with drug therapy include a decline in cognitive function, skepticism about the benefit of long-term treatment and its consequences on health, and low health literacy. [6] [7] [8] [9] Medication-related factors with a negative impact on patient adherence involve multiple dosages per day, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] certain dosage forms, 22, 23 additional handling directions like tablet splitting, 22, 24 and dependency on food intake. 11, 12, 14 Hence, medication-related factors might be particularly promising targets for strategies that aim at improving patient adherence because many of them can be rather easily modified and corrected. 25 However, not all of these characteristics are barriers to treatment success in all patients and, interestingly, pill burden per se is not a relevant barrier in all patients, so smooth integration of the regimen into the daily activities of the individual may be more important. 26 Therefore, when eliminating problematic medication-related characteristics, patient preferences should also be considered. Indeed, patient preferences are particularly important during shared decision-making, a technique that successfully increases patient adherence and improves the clinical outcome. 27, 28 Most studies assessing patient preferences have focused on the decision to start or not to start a drug therapy due to potential harm (eg, medication side effects) or benefit (eg, effectiveness for specific symptoms). [27] [28] [29] Hence, the aim of this study was to evaluate how patients perceive different medication-related factors and to assess the prevalence of these factors in ambulatory care as an essential prerequisite for a successful intervention.
Materials and methods
The study was performed between January 28, 2011 and February 4, 2011 in ambulatory patients who were predominantly accessed via one large private practice in Germany. After approval by the ethics committee of the Medical Faculty of Heidelberg, we conducted a face-to-face interview with 110 ambulatory care patients taking at least one long-term medication (ie, prescription of at least one drug for the treatment of a chronic disorder). During the interview, we noted for each patient on an anonymized documentation sheet the number of prescription and nonprescription drugs and the total duration for which the patient had taken at least one drug. For each drug, the patient was asked to specify the medication-related factors of interest, ie, dosage form, dosage interval, required relationship with food intake, and the time of day the drug was supposed to be taken. Thereby, we evaluated the prevalence of each factor. We excluded all details with a prevalence , 10% from the interpretation; however, we kept them for illustration purposes in the respective figures. In addition to collection of objective medication-related information, we also surveyed the individual appraisal of each prevalent parameter on a three-point Likert scale (discriminating between prefer, neutral, and dislike). In addition to analysis of the whole data set, patients were allocated into two groups, ie, those who either did or did not express clear preferences in the majority of responses. For this purpose, we arbitrarily defined patients with clear preferences as those who gave ,20% neutral responses and all others as patients without clear preferences. Because of the anonymous nature of the interview, we did not capture demographic characteristics, such as patient age and gender, and did not record individual drugs.
Statistical analysis
All data were analyzed descriptively and reported as proportions and means, including standard deviations. Prevalence was calculated as the proportion of patients with a distinct medication-related characteristic, with medication-related characteristics having low prevalence (ie, ,10%) being excluded. Preference was calculated as the proportion of patients who preferred the respective characteristic of all patients with the respective medication-related characteristic. Preferences of different medication-related characteristics were compared by Chi-square test. Statistical significance was accepted at P , 0.05. All analyses were conducted using SPSS version 19 (IBM ® SPSS ® Statistics, Armonk, NY).
Results
We interviewed 110 primary care patients with at least one long-term treatment about their drug use. Most of the patients (n = 82, 74.5%) had taken their medication for at least 6 years, with 58 patients (52.7%) having taken their medication for more than 10 years. The mean number of drugs was 4.0 ± 1.9 and comprised 3.2 ± 1.7 prescription and 0.9 ± 0.9 nonprescription drugs, with 58.2% of patients taking at least one nonprescription drug. Five patients did not specify their drug count, except for indicating that it comprised .10 drugs. These patients were excluded from the analyses assessing drug numbers.
To estimate the validity of the statements made by the patients, we conducted a separate analysis to evaluate whether the views of patients with clear preferences differed from those in the overall population. Of all 110 patients, 29 (26.4%) were able to indicate clear preferences or dislikes relating to dosage frequencies, dosage forms, times of day, and drug-food relationships in 80% of their responses. Most patients (n = 69, 62.7%) indicated clear preferences only for some of the medication-related characteristics, and in some patients (n = 12, 10.9%), the neutral ranking was most prevalent.
Frequency and preference of different dosage frequencies
Once-daily drug intake was the most common dosage frequency (91.8%), and preferred by the majority (79.2%) submit your manuscript | www.dovepress.com Dovepress Dovepress of the overall study population. Preferences decreased with increasing number of daily applications, with no preference for three times daily drug applications. Nine times more patients preferred once-daily application compared with more frequent applications (P , 0.001). Dosage frequencies like "every three days" or "once a week" were also highly valued by the patients (100% and 60%, respectively); however, their prevalence was very low (0.9% and 4.5%). A separate analysis of results for patients who were able to indicate clear preferences ( Figure 1A ) revealed higher proportions of patients who preferred a once-daily or twicedaily dosage frequency than patients who did not indicate clear preferences (P , 0.001, Figure 1B ).
Frequency and preference of different dosage forms
Tablets were the most prevalent (97.3%) and also the preferred dosage form (68.2%) in the overall study population. Creams/ointments and capsules were also applied by more than 20% of the patients (24.5% and 21.8%, respectively). However, there was a significantly higher preference for capsules than for creams or ointments (54.2% versus 25.9%, P , 0.001). Also, there was a high preference for syrup and patches (100% and 66.7%), but these were prescribed only rarely (for 0.9% and 2.7% of patients, respectively). The dosage forms with the lowest preference were eye ointments, drops for oral use, and prefilled pens for injection (not preferred by any patient) but their prevalence was very low (,10%). In contrast, patients with clear preferences also rated eye drops as a preferred dosage form (Figure 2A ). Differences in ratings of dosage forms between patients with or without clear preferences are shown in Figure 2A and B.
Frequency and preference of different times of day for drug application
Most of the patients in this study population had to take their drugs in the morning (94.5%), and half of them preferred to 
Discussion
Active patient involvement into the treatment process (shared decision-making) is critical to the success of treatment, 30 and consideration of patient preferences is an essential element to foster feasibility of a treatment, its acceptance, and ultimately adherence with drug therapy. 31,32 Therefore, we evaluated patient attitudes towards different medicationrelated factors and assessed their prevalence in ambulatory care. Tablets with a once-daily administration scheme were most frequently prescribed and also the patients' preferred dosage form and frequency. The clear preference for oncedaily administration confirmed the results of earlier studies showing that adherence decreases with increasing number of daily drug administrations, 10, 15, 16, 21, 33 and thus emphasizes the impact of dosage frequency on adherence. Importantly, simplification of multidose prescriptions to a once-daily dosing regimen is possible in 18% of all cases, and is thus a promising strategy for optimizing patient preference. 25 In addition, drug intake at noon was least accepted, confirming earlier findings of lower adherence with drug intake at this time of day. 15 Also, rigid schedules of drug intake and meals (such as application 30 minutes before meals or 2 hours after meals) expectedly had only low acceptance rates.
From a theoretical point of view, patient preferences may have many different causes. First, patients might prefer specific medication-related characteristics because they seem take their drugs at that time of day. Drug intake in the evening was also common (66.4%) and was the time of the day preferred by one quarter of the patients, but drug intake in the morning had higher patient acceptance (P , 0.001). Within our study population, drug intake at night showed the highest preference (62.5%) but with low prevalence (7.3%). The time of day with the lowest patient preference was noon (11.8%, prevalence 30.9%; P = 0.001) compared with all other time points. The ratings were similar in the subgroups of patients with or without clear preferences ( Figure 3A and B).
Prevalence and preference of different drug-food relationships
Most patients in the overall study population preferred to take drugs independently of meals (75.0%, prevalence 32.7%) or after meals (56.6%, prevalence 48.2%). The lowest preference was given to medication taken 30 minutes before meals (17.8%, prevalence 40.9%). However, patients with clear preferences rated drug intake 30 minutes before meals and during meals with the same preference and showed some differences compared with the subgroup of patients without clear preferences ( Figure 4A and B) . associated with a drug effect. For instance, asthma patients like inhalers to the same extent as oral dosage forms (tablets or capsules) 34 and because medication-related characteristics and perceived effect are closely and likely positively related, this is likely not an unbiased assessment. Second, patient preference might also result from better tolerability of drugs. 35 For instance, many patients preferred drug administration after meals. This might result from perceived and often documented better tolerability of drugs if taken after meals. On the other hand, drug administration independent of meals was clearly preferred. For many patients, the preferred method of drug intake is linked to characteristics that best fit into their daily life and do not inflict any constraints on them, [35] [36] [37] and developing routines for self-management of medication is very challenging for patients. 38 If drugs can be taken independent of meals, no special considerations are required.
In our patient population, only 26.4% indicated clear preferences for most medication-related characteristics. The results for this subgroup mostly reflect the results of the overall study population, but in a more distinct way. Divergent rankings occasionally occurred, eg, regarding preferences for drug intake, in that while the study population overall preferred drug intake during meals, patients with preferences ranked drug intake half an hour before meals equally high. Because patient preferences may modulate adherence to drug treatment, 33, 39 patients should be encouraged to express their preferences based on different factors concerning lifestyle and physical skills. For example, it may be critical to adapt drug intake as much as possible to their daily habits and to select the most convenient medication regimen, application technique, or dosage forms, but must also consider relevant limitations, such as dysphagia. 40 Furthermore, in addition to modification by patient preferences, patient adherence is determined by a multiplicity of factors alone or in combination, including the patientprovider relationship, patient characteristics, the clinical setting, or the disease itself. 41 Therefore, assessment of patient preferences and incorporation of drug therapy in the daily routine is only one method of optimizing patient adherence and should be repeatedly evaluated to detect and consider changes in daily routine or behavior.
This study has several limitations. Because of our anonymized study design, we did not document patient characteristics, including age, gender, or comorbidities. Therefore, we could not evaluate the impact of patient-related characteristics on preferences for different medication-related issues. Furthermore, we interviewed only a small albeit unselected population of primary care patients. Therefore, some medication-related characteristics applied only to a small group of patients and, consequently, preferences and prevalence could have been overestimated or underestimated. Further, we only included patients with at least one long-term treatment. Therefore, patients who stopped medication therapy due to dislike of certain medication regimen characteristics would not have been captured by this approach. Finally, in our survey, we combined creams and ointments because patients are often not familiar with the difference. Obviously, the properties of these dosage forms differ, so patient preferences may also differ. For these reasons, our study provides only preliminary evidence on these dosage forms.
Conclusion
Only a small proportion of ambulatory patients are able to indicate clear preferences with regard to medication-related characteristics. Therefore, patients should be encouraged and empowered to express their preferences as a prerequisite for shared decision-making and active participation in the treatment process. In this study, patients who were able to indicate their preferences clearly opted for regimens that had been associated with better adherence in earlier studies. Therefore, these results suggest that adaptation of drug regimens to individual preferences might be a promising strategy to improve adherence. Because the German health care system may differ from other systems in relevant aspects, our findings should be confirmed by evaluation of patient preferences in other health care systems. Once generalizability of the study results is shown, these findings could be a promising basis to promote patient adherence right from the beginning of drug therapy.
